Renal nerves and experimental hypertension: evidence and controversy.
Noradrenergic fibers innervate various parts of the nephron and can contribute to sodium and water homeostasis by influencing hemodynamic variables, tubular reabsorptive mechanisms, and renin release. As renal function is considered to be a primary determinant of arterial pressure, efferent renal nerves may be an important link between the central nervous system and the kidney in the development and maintenance of hypertension. Little is known about the relative importance of renal nerves and their interactions with other factors in influencing renal function chronically. There is disagreement about the evidence for enhanced noradrenergic drive to the kidney in hypertensive rats, as the renal nerve firing rate, neurotransmitter release and metabolism, and receptor properties are generally not studied in association with measurements of renal function. However, chronic renal denervation has been shown to significantly affect arterial pressure in diverse forms of experimental hypertension in rats, including genetic models, as well as renovascular, mineralocorticoid, neurogenic, and angiotensin II hypertension. The actual mechanisms responsible for this effect of renal denervation are not clear, but presumably reflect changes in the arterial pressure-urinary sodium output relationship. On the whole, there is reasonable correlation between neurophysiological, biochemical, and renal denervation studies in the spontaneously hypertensive rat, suggesting that renal nerves do play a role in the onset of hypertension in these animals. The effect of renal denervation in other models of hypertension seems less clear, with recent reports showing that renal denervation does not alter the hypertensive process in renovascular, mineralocorticoid, and salt-related hypertension.(ABSTRACT TRUNCATED AT 250 WORDS)